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in the first period of the display duration of each frame,

utilizing the first compensation sub-circuit to drive the

first pixel unit to emit light by use of the scan line and a g1
first data voltage provided by the data line, and utilizing

the second compensation sub-circuit to release the first
data voltage such that the second pixel unit does not emit

in the second period of the display duration of each
frame, utilizing the first compensation sub-circuit to D
perform compensation and keep the first pixel unit
emitting light, and utilizing the second compensation
sub-circuit to perform compensation and drive the
second pixel unit to emit light by use of a second data
voltage provided by the data line

FI1G. 3
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PIXEL COMPENSATION CIRCUI'T, METHOD
AND DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a National Phase of PCT Patent
Application No. PCT/CN2021/140374 having International
filing date of Dec. 22, 2021, which claims the benefit of
priority of Chinese Patent Application No. 202111546366.5
filed on Dec. 16, 2021. The contents of the above applica-

tions are all incorporated by reference as it fully set forth
herein 1n their entirety.

FIELD OF THE

DISCLOSURE

The present application relates to display technologies,
and more particularly to a pixel compensation circuit,
method and display panel.

DESCRIPTION OF RELATED ARTS

Organic light emitting diode (OLED) 1s a current-type

organic light emitting device that emat light by 1injection and
recombination of carriers, and the light intensity 1s propor-
tional to the mjected current.
In an OLED display panel, each pixel includes an organic
light emitting diode and a pixel driving circuit for driving the
organic light emitting diode. In the pixel driving circuit, a
current ﬂowing through a driving transistor 1s represented by
[=K(Vgs—Vth)?, where K is an intrinsic conductlvﬂy factor
of the dniving transistor, Vgs 1s a potential difference
between the gate and the source of the driving transistor, and
Vth is the threshold voltage of the driving transistor. It can
be known from the formula that the current flowing through
the driving transistor, the current used to drive the organic
light emitting diode to emat light, 1s related to the threshold
voltage of the driving transistor. However, since the pro-
cesses to manufacture the display panels are not i1dentical
and the threshold voltage of each driving transistor may
differ, this results uneven display brightness. In addition,
with the use of the display panels, the transistors will age and
change such that a drift occurs on the threshold voltage of
cach transistor. Also, the degree of aging of each driving
transistor 1s different such that the threshold voltage of each
driving transistor driits for a different degree. This will also
cause unstable and uneven display brightness.

SUMMARY
Technical Problems

To solve above problems, a pixel compensation circuit
that can compensate the threshold voltage of the driving
transistor 1s usually used to eliminate the influence of the
threshold voltage and mobility of the driving transistor on
the uniformity of light emission. However, at present, the
number of data lines included in each pixel structure i1s
usually large. It 1s not beneficial in reducing pixel layout
space and realizing high resolution.

Technical Solutions

To solve above problems, the embodiments of the present
invention provide a pixel compensation circuit, method and
display panel, the purpose of which 1s to utilize a same data
line to carry out data transmission for two pixel units within
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display duration of each frame such that both the two pixel
umts emit light 1in the display duration of one frame.

In a first aspect, the embodiments of the present invention
provide a pixel compensation circuit, including:

a first compensation sub-circuit, configured to drive a first

pixel unit;

a second compensation sub-circuit, configured to drive a

second pixel unit;

the first compensation sub-circuit and the second com-

pensation sub-circuit are connected to a same data line
and a same scan line;

display duration of each frame includes a first period and

a second period 1n order, and 1n the first period, the first
compensation sub-circuit drives the first pixel unit to
emit light; 1n the second period, the first compensation
sub-circuit performs compensation and keeps the first
pixel umt emitting light and the second compensation
sub-circuit performs compensation and drives the sec-
ond pixel unit to emit light.

In some embodiments, the first compensation sub-circuit
comprises an eleventh transistor, a twelith transistor, a
thirteenth transistor and a first capacitor; and wherein a gate
of the eleventh transistor i1s connected to the scan line, a
source of the eleventh transistor 1s connected to the data line,
a drain of the eleventh transistor 1s connected to the gate of
the twellth transistor and a first end of the first capacitor, the
source of the twellth transistor 1s connected to a constant
high voltage level terminal, the drain of the twellith transistor
1s connected to a second end of the first capacitor and the
drain of the thirteenth transistor, the gate of the thirteenth
transistor 1s connected to a first compensation control line,
and the source of the thirteenth transistor 1s connected to a
first compensation line.

In some embodiments, the second compensation sub-
circuit comprises a twenty-first transistor, a twenty-second
transistor, a twenty-third transistor, a twenty-fourth transis-
tor, a twenty-fifth transistor, a second capacitor and a third
capacitor; and wherein the gate of the twenty-first transistor
1s connected to the source of the twenty-fifth transistor and
a first end of the third capacitor, the source of the twenty-first
transistor 1s connected to the data line, the drain of the
twenty-first transistor 1s connected to the gate of the twenty-
third transistor, a first end of the second capacitor and the
drain of the twenty-second transistor, the source of the
twenty-third transistor 1s connected to the constant high
voltage level terminal, the gate and the drain of the twenty-
fifth transistor are connected to the scan line, the gate of the
twenty-second transistor 1s connected to a second compen-
sation control line, the source of the twenty-second transis-
tor 1s connected to a second compensation line and a second
end of the second capacitor, the gate of the twenty-fourth
transistor 1s connected to the first compensation control line,
the source of the twenty-fourth transistor 1s connected to the
second compensation line, and the drain of the twenty-fourth
transistor 1s connected to a second end of the third capacitor.

In some embodiments, in the first period, the eleventh
transistor, the twelith transistor, the twenty-fitth transistor,
the twenty-first transistor and the twenty-second transistor
are turned on and the thirteenth transistor, the twenty-third
transistor and the twenty-fourth transistor are turned off; and

in the second period, the twelith transistor, the thirteenth

transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty- second transistor and the twenty-fifth
transistor are turned of

In some embodiments, in the first period, the scan line and

the second compensation control line provide a high voltage
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level, the data line provides a first data voltage and the first
compensation control line and the second compensation line
provide a low voltage level; and

in the second period, the scan line and the second com-

pensation control line provide a low voltage level, the
data line provides a second data voltage; the first
compensation line provides a first compensation volt-
age to compensate a threshold voltage of the twellith
transistor via the first capacitor C1; the second com-
pensation line provides a second compensation voltage
to compensate the threshold voltage of the twenty-third
transistor via the second capacitor and keeps the gate
voltage of the twenty-first transistor via the third
capacitor.

In some embodiments, in a detection period before the
first period, by use of a reference voltage provided by the
scan line and the data line, the first compensation sub-circuit
and the second compensation sub-circuit detect the threshold
voltage of the twellth transistor and the threshold voltage of
the twenty-third transistor, respectively.

In a second aspect, the embodiments of the present
invention provide a pixel compensation method, used for the
afore-described pixel compensation circuit, the pixel com-
pensation method includes the steps of:

in the first period of the display duration of each frame,

utilizing the first compensation sub-circuit to drive the
first pixel unit to emait light by use of the scan line and
a first data voltage provided by the data line, and
utilizing the second compensation sub-circuit to release
the first data voltage such that the second pixel umt
does not emit light; and

in the second period of the display duration of each frame,

utilizing the first compensation sub-circuit to perform
compensation and keep the first pixel umt emitting
light, and utilizing the second compensation sub-circuit
to perform compensation and drive the second pixel
umt to emit light by use of a second data voltage
provided by the data line.

In some embodiments, in the first period, the eleventh
transistor, the twelith transistor, the twenty-fitth transistor,
the twenty-first transistor and the twenty-second transistor
are turned on and the thirteenth transistor, the twenty-third
transistor and the twenty-fourth transistor are turned off; and
in the second period, the twellth transistor, the thirteenth
transistor, the twenty-first transistor and the twenty-fourth
transistor are turned on and the eleventh transistor, the
twenty-second transistor and the twenty-fifth transistor are
turned ofl.

In some embodiments, 1n the first period, the scan line and
the second compensation control line provide a high voltage
level, the data line provides a first data voltage and the first
compensation control line and the second compensation line
provide a low voltage level; and in the second period, the
scan line and the second compensation control line provide
a low voltage level, the data line provides a second data
voltage; the first compensation line provides a first compen-
sation voltage to compensate a threshold voltage of the
twelfth transistor via the first capacitor C1; the second
compensation line provides a second compensation voltage
to compensate the threshold voltage of the twenty-third
transistor via the second capacitor and keeps the gate voltage
of the twenty-first transistor via the third capacitor.

In some embodiments, before the first period, the pixel
compensation method further comprises the following step:

in a detection period, by use of a reference voltage

provided by the scan line and the data line, utilizing the
first compensation sub-circuit and the second compen-
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sation sub-circuit to detect the threshold voltage of the
twelfth transistor and the threshold voltage of the
twenty-third transistor, respectively.

In some embodiments, 1n the detection period, by use of
the reference voltage provided by the scan line and the data
line, the utilizing the first compensation sub-circuit to detect
the threshold voltage of the twellth transistor comprises:

providing a high voltage level by the scan line to turn on

the eleventh transistor:

providing the reference voltage by the data line to turn on

the twelfth transistor:

lifting up the source potential of the twelfth transistor by

a constant high voltage level terminal until the twelfth
transistor 1s turned off such that the threshold voltage of
the twelfth transistor 1s detected from the source of the
twellth transistor.

In some embodiments, 1n the detection period, by use of
the reference voltage provided by the scan line and the data
line, the utilizing the second compensation sub-circuit to
detect the threshold voltage of the compensation twenty-
third transistor comprises:

providing a high voltage level by the scan line to turn on

the twenty-fifth transistor and the twenty-first transis-
tor;

providing the reference voltage by the data line to turn on

the twenty-third transistor;

lifting up the source potential of the twenty-third transis-

tor by a constant high voltage level terminal until the
twenty-third transistor 1s turned ofl such that the thresh-
old voltage of the twenty-third transistor 1s detected
from the source of the twenty-third transistor.

In some embodiments, in the second period, the gate of
the twellth transistor 1s compensated by use of the detected
threshold voltage of the twelfth transistor with a help of the
first compensation voltage provided by the first compensa-
tion line.

In some embodiments, in the second period, the gate of
the twenty-third transistor 1s compensated by use of the
detected threshold voltage of the twenty-third transistor with
a help of the second compensation voltage provided by the
second compensation line.

In a third aspect, the embodiments of the present mnven-
tion provide a display panel, including a first pixel unit, a
second pixel unit and the afore-described pixel compensa-
tion circuit; the first pixel unit comprises a first organic light
emitting diode, and the second pixel unit comprises a second
organic light emitting diode; the first organic light emitting
diode 1s coupled between the drain of the twellth transistor
of the first compensation sub-circuit of the pixel compen-
sation circuit and a constant low voltage level terminal; the
second organic light emitting diode i1s coupled between the
drain of the twenty-third transistor of the second compen-
sation sub-circuit of the pixel compensation circuit and the
constant low voltage level terminal, wherein the first com-
pensation sub-circuit and the second compensation sub-
circuits are configured to drive the first organic light emitting
diode to emit light in the first period and the second period
that are arranged 1n order 1n display duration of each frame
and to drive the second organic light emitting diode to emat
light 1n the second period.

In some embodiments, the first compensation sub-circuit
comprises an eleventh transistor, a twellth transistor, a
thirteenth transistor and a first capacitor;

wherein a gate of the eleventh transistor 1s connected to

the scan line, a source of the eleventh transistor is
connected to the data line, a drain of the eleventh
transistor 1s connected to the gate of the twelith tran-
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sistor and a first end of the first capacitor, the source of
the twellth transistor 1s connected to a constant high
voltage level terminal, the drain of the twelith transistor
1s connected to a second end of the first capacitor and
the drain of the thirteenth transistor, the gate of the
thirteenth transistor 1s connected to a first compensation
control line, and the source of the thirteenth transistor
1s connected to a first compensation line.

In some embodiments, the second compensation sub-
circuit comprises a twenty-first transistor, a twenty-second
transistor, a twenty-third transistor, a twenty-fourth transis-
tor, a twenty-fifth transistor, a second capacitor and a third
capacitor;

wherein the gate of the twenty-first transistor 1s connected

to the source of the twenty-fitth transistor and a first end
of the third capacitor, the source of the twenty-first
transistor 1s connected to the data line, the drain of the
twenty-first transistor 1s connected to the gate of the
twenty-third transistor, a first end of the second capaci-
tor and the drain of the twenty-second transistor, the
source of the twenty-third transistor 1s connected to the
constant high voltage level terminal, the gate and the
drain of the twenty-fifth transistor are connected to the
scan line, the gate of the twenty-second transistor 1s
connected to a second compensation control line, the
source ol the twenty-second transistor 1s connected to
a second compensation line and a second end of the
second capacitor, the gate of the twenty-fourth transis-
tor 1s connected to the first compensation control line,
the source of the twenty-fourth transistor 1s connected
to the second compensation line, and the drain of the
twenty-fourth transistor 1s connected to a second end of
the third capacitor.

In some embodiments, 1n the first period, the eleventh
transistor, the twellth transistor, the twenty-fifth transistor,
the twenty-first transistor and the twenty-second transistor
are turned on and the thirteenth transistor, the twenty-third
transistor and the twenty-fourth transistor are turned off; and

in the second period, the twellth transistor, the thirteenth

transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty-second transistor and the twenty-fifth
transistor are turned ofl.

In some embodiments, 1n the first period, the scan line and
the second compensation control line provide a high voltage
level, the data line provides a first data voltage and the first
compensation control line and the second compensation line
provide a low voltage level; and

in the second period, the scan line and the second com-

pensation control line provide a low voltage level, the
data line provides a second data voltage; the first
compensation line provides a first compensation volt-
age to compensate a threshold voltage of the twelith
transistor via the first capacitor C1; the second com-
pensation line provides a second compensation voltage
to compensate the threshold voltage of the twenty-third
transistor via the second capacitor and keeps the gate
voltage of the twenty-first transistor via the third
capacitor.

In some embodiments, in a detection period before the
first period, by use of a reference voltage provided by the
scan line and the data line, the first compensation sub-circuit
and the second compensation sub-circuit detect the threshold
voltage of the twellth transistor and the threshold voltage of

the twenty-third transistor, respectively.

Beneficial Eftects

In the pixel compensation circuit, method and display
panel provided 1n the embodiments of the present invention,
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by use of a same data line, the first compensation sub-circuit
and the second compensation sub-circuit drive the first pixel
unit and the second pixel unit to emit light 1 display
duration of each frame, respectively. Specifically, the dis-
play duration of each frame includes a first period and a
second period 1n order. Firstly, in the first period, the first
compensation sub-circuit drives the first pixel unit 10 to emat
light based on the first data voltage provided by the data line,
and meanwhile the second compensation sub-circuit
releases the first data voltage provided by the data line such
that the second pixel unit does not emit light. After that, in
the second period, the first compensation sub-circuit per-
forms compensation and keeps the first pixel emitting light,
and meanwhile the second compensation sub-circuit per-
forms compensation and drives the second pixel unit to emat
light based on the second data voltage provided by the data
line. In this way, by use of a same data line, both the first
pixel unit and the second pixel unit are driven to emait light
in the display duration of each frame. Therefore, the number
of the data lines can be reduced to a half, and 1t benefits 1n
reducing pixel layout space and pixel size, thereby realizing
high-resolution performance of the display panel.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram illustrating an overall
structure of a pixel compensation circuit provided 1n an
embodiment of the present invention.

FIG. 2 1s a schematic diagram illustrating a specific
structure of a pixel compensation circuit provided 1n an
embodiment of the present invention.

FIG. 3 1s a schematic flowchart of a pixel compensation
method provided 1n an embodiment of the present invention.

FIG. 4 1s a schematic timing diagram of a pixel compen-
sation circuit provided 1 an embodiment of the present
ivention.

FIG. 5 1s a schematic diagram 1illustrating the state of a
pixel compensation circuit in a detection period provided in
an embodiment of the present invention.

FIG. 6 1s a schematic diagram illustrating the state of a
pixel compensation circuit in a first period provided 1n an
embodiment of the present invention.

FIG. 7 1s a schematic diagram illustrating the state of a
pixel compensation circuit in a second period provided 1n an
embodiment of the present invention.

T

DESCRIPTION OF EMBODIMENTS OF TH.
DISCLOSURE

To make the objectives, technical schemes, and eflects of
the present application more clear and specific, the present
application 1s described in further detail below with refer-
ence to the embodiments 1n accompanying with the append-
ing drawings. It should be understood that the specific
embodiments described herein are merely for interpreting
the present application and the present application 1s not
limited thereto.

In all of the embodiments of the present invention, in
order to distinguish two electrodes of a transistor except for
a gate, one ol the two electrodes 1s called a source and the
other of the two electrodes 1s called a drain. Since the source
and the drain of the transistor are symmetrical 1n a sense, the
source and the drain are interchangeable. A middle end of
the transistor 1s a gate, a signal input end of the transistor 1s
a source and a signal output end of the transistor 1s the drain,
as specified according to a shape or pattern shown 1n the
appending figures. In addition, the transistors utilized in the
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embodiments of the present application may include P-type
transistors and/or N-type transistors. The P-type transistor 1s
turned on when the gate 1s at low voltage level and 1s turned
ofl when the gate 1s at high voltage level; the N-type
transistor 1s turned on when the gate 1s at high voltage level
and 1s turned ofl when the gate 1s at low voltage level.
FIG. 1 1s a schematic diagram illustrating an overall
structure of a pixel compensation circuit provided in an
embodiment of the present invention. As shown in FIG. 1,
the pixel compensation circuit imncludes:
a first compensation sub-circuit 101, configured to drive
a first pixel unit 10;

a second compensation sub-circuit 201, configured to
drive a second pixel umt 20;

the first compensation sub-circuit 101 and the second
compensation sub-circuit 201 are connected to a same
data line Data and a same scan line Gate;

display duration of each frame includes a first period tl

and a second period 12 1n order, and 1n the first period
t1, the first compensation sub-circuit 101 drives the first
pixel unit 10 to emat light; in the second period 12, the
first compensation sub-circuit 101 performs compen-
sation and keeps the first pixel unit 10 emaitting light
and the second compensation sub-circuit 201 performs
compensation and drives the second pixel unit 20 to
emit light.

Specifically, the first compensation sub-circuit 101 and
the second compensation sub-circuit 201 are connected to a
same scan line Gate and a same data line Data. It 1s assumed
that the display duration of each frame includes the first
period t1 and the second period t2 1n order. In the first period
t1, the scan line Gate scans the first pixel unit 10 and the
second pixel unit 20, the data line Data provides a first data
voltage Vdatal, the first compensation sub-circuit 101
drives the first pixel unit 10 to emit light based on the first
data voltage Vdatal, and the second compensation sub-
circuit 201 releases the first data voltage Vdatal such that
the second pixel unit 20 does not recerve the first data
voltage Vdatal and does not emit light. Next, in the second
period t2, the scan line Gate stops scanning, the data line
Data provides a second data voltage Vdata2, the first com-
pensation sub-circuit 101 performs compensation and keeps
the first pixel umit 10 emitting light, and the second com-
pensation sub-circuit 201 performs compensation and drives
the second pixel unit 20 to emit light based on the second
data voltage Vdata2. In this way, a use of a same data line
Data can make both the first pixel unit 10 and the second
pixel unit 20 emait light 1n the display duration of each frame.
Theretfore, the number of the data lines Data can be reduced
to a half, and 1t benefits in reducing pixel layout space and
pixel size, thereby realizing high-resolution performance of
the display panel.

It needs to be noted that since human eye can generally
resolve 24 to 30 frames per second at most due to 1ts limited
speed 1n resolution, 1t 1s not obvious for human eye when it
perceives a smaller number of displayed images per frame.
That 1s, in the embodiment of the present invention,
although only a half of the pixel umts emait light 1n the first
period t1 1n the display duration of each frame and all of the
pixel units emit light 1n the second period t2, what human
eye perceives are normally displayed images.

It can be understood that the first pixel unit 10 and the
second pixel unmit 20 are generally pixel units arranged
adjacent to each other 1n a same row in the display panel,
that 1s, every two adjacent columns of pixel units share a
same data line Data.
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Based on the foregoing embodiment, FIG. 2 1s a sche-
matic diagram 1illustrating a specific structure of a pixel
compensation circuit provided i an embodiment of the
present invention. With reference to FIG. 1 and FIG. 2, the
first compensation sub-circuit 101 includes an eleventh
transistor T11, a tweltth transistor T12, a thirteenth transistor
113 and a first capacitor C1.

The gate of the eleventh transistor T11 1s connected to the
scan line Gate, the source of the eleventh transistor T11 1s
connected to the data line Data, and the drain of the eleventh
transistor 111 1s connected to the gate of the twelith tran-
sistor 112 and a first end of the first capacitor C1. The source
of the twelfth transistor T12 1s connected to a constant high
voltage level terminal VDD, and the drain of the twelith
transistor T12 1s connected to a second end of the first
capacitor C1 and the drain of the thirteenth transistor 113.
The gate of the thirteenth transistor T13 1s connected to a
first compensation control line W1, and the source of the
thirteenth transistor T13 1s connected to a first compensation
line Vcompl.

Further, the second compensation sub-circuit 201
includes a twenty-first transistor 121, a twenty-second tran-
sistor 122, a twenty-third transistor T23, a twenty-fourth
transistor 124, a twenty-fifth transistor 125, a second capaci-
tor C2 and a third capacitor C3. The gate of the twenty-first
transistor 121 1s connected to the source of the twenty-fifth
transistor 125 and a first end of the third capacitor C3, the
source ol the twenty-first transistor T21 1s connected to the
data line Data, and the drain of the twenty-first transistor T2
1s connected to the gate of the twenty-third transistor 123, a
first end of the second capacitor C2 and the drain of the
twenty-second transistor 122. The source of the twenty-third
transistor 123 1s connected to the constant high voltage level
terminal VDD. The gate and the drain of the twenty-fifth
transistor 125 are connected to the scan line Gate. The gate
of the twenty-second transistor 122 1s connected to a second
compensation control line W2, and the source of the twenty-
second transistor 1722 1s connected to a reference signal line
and a second end of the second capacitor C2. The gate of the
twenty-fourth transistor T24 1s connected to the first com-
pensation control line W1, the source of the twenty-fourth
transistor 124 1s connected to a second compensation line
Vcomp2, and the drain of the twenty-fourth transistor 124 1s
connected to a second end of the third capacitor C3.

Based on the foregoing embodiments, FIG. 3 1s a sche-
matic flowchart of a pixel compensation method provided in
an embodiment of the present invention. With reference to
FIG. 2 and FIG. 3, the pixel compensation method 1ncludes
the following steps:

In S1, in the first period t1 of the display duration of each
frame, the first compensation sub-circuit 101 drives the first
pixel unit 10 to emat light by use of the scan line Gate and
the first data voltage Vdatal provided by the data line Data,
and the second compensation sub-circuit 201 releases the
first data voltage Vdatal such that the second pixel unit 20
does not emit light;

In S2, in the second period 12 of the display duration of
cach frame, the first compensation sub-circuit 101 performs
compensation and keeps the first pixel unit 10 emitting light,
and the second compensation sub-circuit performs compen-
sation and drives the second pixel unit 20 to emuit light by use
of the second data voltage Vdata2 provided by the data line
Data.

In the pixel compensation method provided in the
embodiment of the present invention, firstly, in the first
period t1 of the display duration of each frame, the first
compensation sub-circuit 101 drives the first pixel unit 10 to
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emit light based on the first data voltage Vdatal provided by
the data line Data, and meanwhile the second compensation
sub-circuit 201 releases the first data voltage Vdatal pro-
vided by the data line Data such that the second pixel unit

20 does not emit light. After that, in the second period t2 of °

the display duration of each frame, the first compensation
sub-circuit 101 performs compensation and keeps the first
pixel emitting light, and meanwhile the second compensa-
tion sub-circuit 201 performs compensation and drives the
second pixel unit 20 to emit light based on the second data
voltage Vdata2 provided by the data line Data. In this way,
a use of a same data line Data makes both the first pixel unit
10 and the second pixel unit 20 emit light in the display
duration of each frame. Therefore, the number of the data
lines Data 1s reduced to a half, and it benefits 1n reducing
pixel layout space and pixel size, thereby realizing high-
resolution performance of the display panel.

It needs to be noted that FIG. 6 1s a schematic diagram
illustrating the state of a pixel compensation circuit 1n a first
period provided 1n an embodiment of the present invention.
As shown 1n FIG. 6, i the first period t1, the eleventh
transistor T11, the twelfth transistor 112, the twenty-fifth
transistor 125, the twenty-first transistor 121 and the
twenty-second transistor 122 are turned on, and the thir-
teenth transistor T13, the twenty-third transistor 123 and the
twenty-fourth transistor 124 are turned off. In the second
period t2, the twellth transistor T12, the thirteenth transistor
113, the twenty-first transistor T21 and the twenty-fourth
transistor 124 are turned on, and the eleventh transistor T11,
the twenty-second transistor 122 and the twenty-fifth tran-
sistor 1235 are turned ofl.

It needs to be noted that FIG. 4 1s a schematic timing
diagram of a pixel compensation cu‘cuit provided 1n an
embodiment of the present mvention and FIG. 7 1s a
schematic diagram 1llustrating the state of a pixel compen-
sation circuit 1n a second period provided in an embodiment
of the present mnvention. With reference to FIG. 2, FIG. 4
and FIG. 7, 1n the first period t1, the scan line Gate and the
second compensation control line W2 provide a high voltage
level, the data line Data provides the first data voltage
Vdatal, and the first compensation control line W1 and the
second compensation line Vcomp2 provide a low voltage
level. In the second period 12, the scan line Gate and the
second compensation control line W2 provide a low voltage
level, the data line Data provides the second data voltage
Vdata2. The first compensation line Vcompl provides a first
compensation voltage V1 so as to compensate the threshold
voltage of the twellth transistor 112 via the first capacitor
C1. The second compensation line Vcomp2 provides a
second compensation voltage V2 so as to compensate the
threshold voltage of the twenty-third transistor 123 via the
second capacitor C2 and keep the gate voltage of the
twenty-first transistor 121 via the third capacitor C3.

Based on the foregoing embodiments, 1n order to etlec-
tively compensate the first pixel unit 10 by use of the first
compensation sub-circuit 101 and eflectively compensate
the second pixel unit 20 by use of the second compensation
sub-circuit 201 1n step S2, before the first period t1, the pixel
compensation method provided in the embodiment of the
present mvention further includes the following step:

In S0, in a detection period t0, by use of a reference
voltage Vrel provided by the scan line Gate and the data line
Data, the first compensation sub-circuit 101 and the second
compensation sub-circuit 201 detect the threshold voltage of
the twellth transistor T12 and the threshold voltage of the
twenty-third transistor T23, respectively.
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Specifically, FIG. § 1s a schematic diagram illustrating the
state of a pixel compensation circuit 1n a detection period
provided in an embodiment of the present invention. With
reference to FIG. 2, FIG. 4 and FIG. 5, in the detection
period t0, the scan line Gate provides a high voltage level
such that the eleventh transistor T11, the twenty-fifth tran-
sistor 125 and the twenty-first transistor 121 are turned on.
The data line Data provides the reference voltage Vret such
that the twelfth transistor T12 and the twenty-third transistor
123 are turned on. The constant high voltage level terminal
VDD lifts up the source potential of the twelith transistor
112 and the source potential of the twenty-third transistor
123 until the potential difference Vgsl2 between the gate
and the source of the twellth transistor T12 1s less than the
threshold voltage Vth12 of the twelfth transistor T12, that 1s,
the source potential of the twelith transistor T12 reaches
Vref—Vthl12 and the twelith transistor T12 1s turned ofl.
Similarly, the potential difference Vgs23 between the gate
and the source of the twenty-third transistor 123 1s less than
the threshold voltage Vth23 of the twenty-third transistor
123, that 1s, the source potential of the twenty-third tran-
sistor T23 reaches Vrel—-Vth23 and the twenty-third transis-
tor 123 1s turned off. Accordingly, based on the sources of
the twelith transistor T12 and the twenty-third transistor
123, the threshold voltage Vthl12 of the twellth transistor
112 and the threshold voltage of the twenty-third transistor
123 are detected, respectively.

It can be understood that 1t needs wires (not shown)
connected to the source of the twellth transistor T12 and the
source of the twenty-third transistor 123 respectively when
it 1s to detect the source potential of the twelith transistor
112 and the source potential of the twenty-third transistor
123.

Based on the foregoing embodiments, an embodiment of
the present invention further provides a display panel, which
includes a first pixel unit 10, a second pixel unit 20 and the
alore-described pixel compensation circuit. As shown 1n
FIG. 1 or FIG. 2, the first pixel unit 10 includes a first
organic light emitting diode OLED1, and the second pixel
umt 20 includes a second organic light emitting diode
OLED2. The first organic light emitting diode OLED1 1s
coupled between the drain of the twelith transistor T12 of
the first compensation sub-circuit 101 and a constant low
voltage level terminal VSS. The second organic light emit-
ting diode OLED2 i1s coupled between the drain of the
twenty-third transistor 123 of the second compensation
sub-circuit 201 and the constant low voltage level terminal
VSS. The first compensation sub-circuit 101 and the second
compensation sub-circuits 201 are configured to drive the
first organic light emitting diode OLEDI1 to emait light 1n the
first period t1 and the second period t2 that are arranged 1n
order 1 display duration of each frame and to drive the
second organic light emitting diode OLED2 to emait light 1n
the second period t2. The display panel has a same structure
and achieves a same beneficial effect as the pixel compen-
sation circuit, which are not repeated herein for that the pixel
compensation circuit has been described 1n detail 1n above
embodiments.

Based on the foregoing embodiments, with reference to
FIGS. 1 to 7, the working processes of the pixel compen-
sation circuit are described in detail below. The working
process 1mcludes a detection period t0, a first period t1 and
a second period t2 1n order.

In the detection period t0, the scan line Gate provides a
high voltage level such that the eleventh transistor 111, the
twenty-fifth transistor T25 and the twenty-first transistor
121 are turned on. The data line Data provides a reference
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voltage Vrel such that the twelith transistor 112 and the
twenty-third transistor T23 are turned on. The constant high
voltage level terminal VDD lifts up the source potential of
the twellth transistor T12 and the source potential of the
twenty-third transistor T23 until the twellth transistor T12 1s
turned off due to Vgs12<Vth12 and the twenty-third tran-
sistor 123 1s turned off due to Vgs23<Vth23. Meanwhile, the
source potential of the twelith transistor T12 1s Vrei—Vth12
and the source potential of the twenty-third transistor 123 1s
Vref-Vth23. Therefore, based on the source potential of the
twellth transistor T12, the threshold voltage Vthl12 of the
twellth transistor T12 i1s detected, and based on the source
potential of the twenty-third transistor T23, the threshold
voltage of the twenty-third transistor T23 1s detected.

In the first period t1, the scan line Gate provides a high
voltage level such that the eleventh transistor T11, the
twenty-fifth transistor T25 and the twenty-first transistor
121 are turned on. The first compensation control line W1
provides a low voltage level such that the thirtieth transistor
113 and the twenty-fourth transistor T24 are turned ofl. The
data line Data provides the first data voltage Vdatal to turn
on the twellth transistor T12. The constant high voltage level
terminal VDD drives the first organic light emitting diode
OLED1 of the first pixel unit 10 to light up the first pixel unit
10. At this time, the first capacitor C1 and the third capacitor
C3 are charged. Meanwhile, the second compensation con-
trol line W2 provides a high voltage level such that the
twenty-second transistor T22 1s turned on. The second
capacitor C2 1s shorted. The second compensation line
Vcomp2 provides a low voltage level and releases the first
data voltage Vdatal such that the twenty-third transistor T23
1s turned ofl. In this way, the second organic light emitting
diode OLED?2 of the second pixel unit 20 does not be lighted
up.

In the second period t2, the scan line Gate provides a low
voltage level such that the eleventh transistor T11 and the
twenty-fifth transistor 125 are turned off. The first capacitor
C1 keeps the twellth transistor T12 being turned on such that
the organic light emitting diode OELD1 of the first pixel unit
10 keeps lighting up. The first compensation control line W1
provides a high voltage level to turn on the thirteenth
transistor T13 and the twenty-fourth transistor 1T24. The first
compensation line Vcompl provides the first compensation
voltage V1 and compensates the gate of the twellith transistor
112 by use of the detected threshold voltage Vth 12 of the
twellth transistor T12 with a help of the coupling of the first
capacitor C1. Meanwhile, the second compensation control
line W2 provides a low voltage level to turn off the twenty-
second transistor 122. The second compensation line
Vcomp2 provides a second compensation voltage V2 and
compensates the gate of the twenty-third transistor T23 by
use of the detected threshold voltage Vth23 of the twenty-
third transistor T23 with a help of the coupling of the second
capacitor C2. Meanwhile, the second compensation line
Vcomp2 also keeps the twenty-first transistor T21 being
turned on with a help of the coupling of the third capacitor
C3. The data line Data provides the second data voltage
Vdata2 to turn on the twenty-third transistor 123. The
constant high voltage level terminal VDD drives the second
organic light emitting diode OLED?2 of the second pixel unit
20 to be lighted up such that the second pixel unit 20 is
lighted up.

A current flowing through a driving transistor is repre-
sented by I=K(Vgs—Vth)*, where K is an intrinsic conduc-
tivity factor of the driving transistor, Vgs 1s a potential
difference between the gate and the source of the driving
transistor, and Vth 1s the threshold voltage of the driving
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transistor. Therefore, based on this formula, 1t can be known
that the current flowing through the twelith transistor T12
has nothing to do with the threshold voltage Vthl12 of the
twellth transistor T12 and the current flowing through the
twenty-third transistor 123 has nothing to do with the
threshold voltage Vth23 of the twenty-third transistor T23.
As a result, threshold voltage 1s compensated.

It should be understood that those of ordinary skill 1n the
art may make equivalent modifications or variations accord-
ing to the technical schemes and 1invention concepts of the
present application, but all such modifications and variations
should be within the appended claims of the present appli-
cation.

The mvention claimed 1s:

1. A pixel compensation circuit, comprising:

a first compensation sub-circuit, configured to drive a first

pixel unit;

a second compensation sub-circuit, configured to drive a

second pixel unit;

the first compensation sub-circuit and the second com-

pensation sub-circuit are connected to a same data line
and a same scan line;

display duration of each frame includes a first period and

a second period 1n order, and 1n the first period, the first
compensation sub-circuit drives the first pixel unit to
emit light; 1n the second period, the first compensation
sub-circuit performs compensation and keeps the first
pixel unit emitting light and the second compensation
sub-circuit performs compensation and drives the sec-
ond pixel unit to emit light,

wherein the first compensation sub-circuit comprises an

eleventh transistor, a twelfth transistor, a thirteenth
transistor and a first capacitor;

wherein a gate of the eleventh transistor 1s connected to

the scan line, a source of the eleventh transistor is
connected to the data line, a drain of the eleventh
transistor 1s connected to the gate of the twelith tran-
sistor and a first end of the first capacitor, the source of
the twelith transistor 1s connected to a constant high
voltage level terminal, the drain of the twelfth transistor
1s connected to a second end of the first capacitor and
the drain of the thirteenth transistor, the gate of the
thirteenth transistor 1s connected to a first compensation
control line, and the source of the thirteenth transistor
1s connected to a first compensation line;

wherein the second compensation sub-circuit comprises a

twenty-first transistor, a twenty-second transistor, a
twenty-third transistor, a twenty-fourth transistor, a
twenty-fifth transistor, a second capacitor and a third
capacitor; and

wherein the gate of the twenty-first transistor 1s connected

to the source of the twenty-fifth transistor and a first end
of the third capacitor, the source of the twenty-first
transistor 1s connected to the data line, the drain of the
twenty-first transistor 1s connected to the gate of the
twenty-third transistor, a first end of the second capaci-
tor and the drain of the twenty-second transistor, the
source of the twenty-third transistor 1s connected to the
constant high voltage level terminal, the gate and the
drain of the twenty-fifth transistor are connected to the
scan line, the gate of the twenty-second transistor 1s
connected to a second compensation control line, the
source of the twenty-second transistor 1s connected to
a second compensation line and a second end of the
second capacitor, the gate of the twenty-fourth transis-
tor 1s connected to the first compensation control line,
the source of the twenty-fourth transistor 1s connected
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to the second compensation line, and the drain of the

twenty-fourth transistor 1s connected to a second end of

the third capacitor.

2. The pixel compensation circuit of claim 1, wherein:

in the first period, the eleventh transistor, the twelith

transistor, the twenty-fifth transistor, the twenty-first
transistor and the twenty-second transistor are turned
on and the thirteenth transistor, the twenty-third tran-
sistor and the twenty-fourth transistor are turned off;
and

in the second period, the twellth transistor, the thirteenth

transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty-second transistor and the twenty-fifth
transistor are turned ofl.

3. The pixel compensation circuit of claim 1, wherein:

in the first period, the scan line and the second compen-

sation control line provide a high voltage level, the data
line provides a first data voltage and the first compen-
sation control line and the second compensation line
provide a low voltage level; and

in the second period, the scan line and the second com-

pensation control line provide a low voltage level, the
data line provides a second data voltage; the first
compensation line provides a first compensation volt-
age to compensate a threshold voltage of the twelith
transistor via the first capacitor; the second compensa-
tion line provides a second compensation voltage to
compensate a threshold voltage of the twenty-third
transistor via the second capacitor and keeps a gate
voltage of the twenty-first transistor via the third
capacitor.

4. The pixel compensation circuit of claim 1, wherein in
a detection period belfore the first period, by use of a
reference voltage provided by the scan line and the data line,
the first compensation sub-circuit and the second compen-
sation sub-circuit detect a threshold voltage of the twelith
transistor and a threshold voltage of the twenty-third tran-
sistor, respectively.

5. A pixel compensation method, used for the pixel
compensation circuit of claam 1, the pixel compensation
method comprising the steps of:

in the first period of the display duration of each frame,

utilizing the first compensation sub-circuit to drive the
first pixel unit to emit light by use of the scan line and
a lirst data voltage provided by the data line, and
utilizing the second compensation sub-circuit to release
the first data voltage such that the second pixel umt
does not emit light; and

in the second period of the display duration of each frame,

utilizing the first compensation sub-circuit to perform
compensation and keep the first pixel umt emitting
light, and utilizing the second compensation sub-circuit
to perform compensation and drive the second pixel
umt to emit light by use of a second data voltage
provided by the data line.

6. The pixel compensation method of claim 5, wherein:

in the first period, an eleventh transistor, a twelith tran-

sistor, a twenty-fifth transistor, a twenty-first transistor
and a twenty-second transistor are turned on and a
thirteenth transistor, a twenty-third transistor and a
twenty-fourth transistor are turned ofl; and

in the second period, the twellth transistor, the thirteenth

transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty-second transistor and the twenty-fifth
transistor are turned ofl.
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7. The pixel compensation method of claim 6, wherein:

in the first period, the scan line and a second compensa-

tion control line provide a high voltage level, the data
line provides a first data voltage and a first compensa-
tion control line and the second compensation line
provide a low voltage level; and

in the second period, the scan line and the second com-

pensation control line provide a low voltage level, the
data line provides a second data voltage; a first com-
pensation line provides a first compensation voltage to
compensate a threshold voltage of the twellth transistor
via a first capacitor; a second compensation line pro-
vides a second compensation voltage to compensate a
threshold voltage of the twenty-third transistor via a
second capacitor and keeps a gate voltage of the
twenty-first transistor via a third capacitor.

8. The pixel compensation method of claim 6, wherein
before the first period, the pixel compensation method
further comprises the following step:

in a detection period, by use of a reference voltage

provided by the scan line and the data line, utilizing the
first compensation sub-circuit and the second compen-
sation sub-circuit to detect a threshold voltage of the
twellth transistor and a threshold voltage of the twenty-
third transistor, respectively.

9. The pixel compensation circuit of claim 8, wherein 1n
the detection period, by use of the reference voltage pro-
vided by the scan line and the data line, the utilizing the first
compensation sub-circuit to detect the threshold voltage of
the twellth transistor comprises:

providing a high voltage level by the scan line to turn on

the eleventh transistor:;

providing the reference voltage by the data line to turn on

the twelfth transistor:

lifting up a source potential of the twellth transistor by a

constant high voltage level terminal until the twelith
transistor 1s turned off such that the threshold voltage of
the twellth transistor 1s detected from a source of the
twellth transistor.

10. The pixel compensation method of claim 9, wherein
in the second period, a gate of the twelith transistor is
compensated by use of the detected threshold voltage of the
twellth transistor with a help of a first compensation voltage
provided by a first compensation line.

11. The pixel compensation method of claim 8, wherein in
the detection period, by use of the reference voltage pro-
vided by the scan line and the data line, the utilizing the
second compensation sub-circuit to detect the threshold
voltage of the twenty-third transistor comprises:

providing a high voltage level by the scan line to turn on

the twenty-fifth transistor and the twenty-first transis-
tor;

providing the reference voltage by the data line to turn on

the twenty-third transistor;

lifting up a source potential of the twenty-third transistor

by a constant high voltage level terminal until the
twenty-third transistor 1s turned ofl such that the thresh-
old voltage of the twenty-third transistor 1s detected
from a source of the twenty-third transistor.

12. The pixel compensation method of claim 11, wherein
in the second period, a gate of the twenty-third transistor 1s
compensated by use of the detected threshold voltage of the
twenty-third transistor with a help of a second compensation
voltage provided by a second compensation line.

13. A display panel, comprising a first pixel unit, a second
pixel unit and the pixel compensation circuit of claim 1;
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the first pixel unit comprises a first organic light emitting
diode, and the second pixel unit comprises a second
organic light emitting diode; the first organic light
emitting diode 1s coupled between a drain of the twelith
transistor of the first compensation sub-circuit of the
pixel compensation circuit and a constant low voltage
level terminal; the second organic light emitting diode
1s coupled between a drain of the twenty-third transistor
of the second compensation sub-circuit of the pixel
compensation circuit and the constant low voltage level
terminal,

wherein the first compensation sub-circuit and the second
compensation sub-circuits are configured to drive the
first organic light emitting diode to emait light 1n the first

period and the second period that are arranged 1n order
in display duration of each frame and to drive the
second organic light emitting diode to emit light 1n the
second period.

14. The display panel of claim 13, wherein:

in the first period, the eleventh transistor, the twelith
transistor, the twenty-fifth transistor, the twenty-first
transistor and the twenty-second transistor are turned
on and the thirteenth transistor, the twenty-third tran-
sistor and the twenty-fourth transistor are turned off;
and

in the second period, the twellth transistor, the thirteenth
transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty-second transistor and the twenty-fifth
transistor are turned ofl.

15. The display panel of claim 13, wherein:

in the first period, the scan line and the second compen-
sation control line provide a high voltage level, the data
line provides a first data voltage and the first compen-
sation control line and the second compensation line
provide a low voltage level; and

in the second period, the scan line and the second com-
pensation control line provide a low voltage level, the
data line provides a second data voltage; the first
compensation line provides a first compensation volt-
age to compensate a threshold voltage of the twellth
transistor via the first capacitor; the second compensa-
tion line provides a second compensation voltage to
compensate a threshold voltage of the twenty-third
transistor via the second capacitor and keeps a gate
voltage of the twenty-first transistor via the third
capacitor.
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16. The display panel of claim 13, wherein 1n a detection
period before the first period, by use of a reference voltage
provided by the scan line and the data line, the first com-
pensation sub-circuit and the second compensation sub-
circuit detect a threshold voltage of the twelith transistor and
a threshold voltage of the twenty-third transistor, respec-
tively.

17. A pixel compensation method, used for a pixel com-
pensation circuit comprising: a first compensation sub-
circuit, configured to drive a first pixel unit; a second
compensation sub-circuit, configured to drive a second pixel
unmit; the first compensation sub-circuit and the second
compensation sub-circuit are connected to a same data line
and a same scan line; display duration of each frame
includes a first period and a second period 1n order, and 1n
the first period, the first compensation sub-circuit drives the
first pixel unit to emit light; 1n the second period, the first
compensation sub-circuit performs compensation and keeps
the first pixel unit emitting light and the second compensa-
tion sub-circuit performs compensation and drives the sec-
ond pixel unit to emit light, the pixel compensation method
comprising the steps of:

in the first period of the display duration of each frame,

utilizing the first compensation sub-circuit to drive the
first pixel umt to emit light by use of the scan line and
a first data voltage provided by the data line, and
utilizing the second compensation sub-circuit to release
the first data voltage such that the second pixel unit
does not emit light; and

in the second period of the display duration of each frame,

utilizing the first compensation sub-circuit to perform
compensation and keep the first pixel unit emitting
light, and utilizing the second compensation sub-circuit
to perform compensation and drive the second pixel
unit to emit light by use of a second data voltage
provided by the data line;

wherein:

in the first period, an eleventh transistor, a twelfth tran-

sistor, a twenty-fifth transistor, a twenty-first transistor
and a twenty-second transistor are turned on and a
thirteenth transistor, a twenty-third transistor and a
twenty-fourth transistor are turned off; and

in the second period, the twellth transistor, the thirteenth

transistor, the twenty-first transistor and the twenty-
fourth transistor are turned on and the eleventh tran-
sistor, the twenty-second transistor and the twenty-fifth
transistor are turned ofl.
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